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(57) ABSTRACT

A patchcord type electrical connector assembly in-
cludes an array of electrical contacts which have insu-
lation piercing contact portions which are shielded
and insulated by housing portions which have conduc-
tor receiving slots aligned with the respective insula-
tion piercing contact portions. Each of the conductor
receiving slots includes at least one recessed area for
receiving and holding a conductor as-a part of a strain
relief mechanism.

7 Claims, 4 Drawing Figures
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ELECTRICAL CONNECTOR ASSEMBLY HAVING
INSULATED INSULATION PIERCING CONTACT
PORTIONS

BACKGROUND OF THE INVENTION

I. Field of the Invention

This invention relates to an electrical connector as-
sembly, and more particularly to a patchcord type elec-
trical connector assembly in which each of the electri-
cal contacts of an array of contacts includes an insula-
tion piercing portion which is housed within a respec-
tive electrical insulator.

2. Description of the Prior Art

Electrical connector assemblies comprising an array
of electrical contucts are well known in the art. One
type of such electrical conncctor assembly is widely
used for patchcord applications and generally com-
prises a plurality of electrical contacts mounted in re-
spective housings which are supported by a mounting
plate. Each of the contacts includes a first portion for
engaging a mating contact of a cooperable connector
unit and a terminating portion which extends from the
housing for connection to an electrical conductor.
Heretofore, it has been necessary to strip the insulation
from the electrical conductor so that the same may be
soldered to or wrapped about the terminating portion
of the contact. It is therefore readily apparent that
termination of these contacts may become a time con-
suming procedure, particularly in applications where a
great number of terminations are to be made. Also,
there is also the possibility of short circuits being
formed between the conductors or contacts, due to the
close spacing of the contacts and the lack of electrical
insulation.

SUMMARY OF THE INVENTION

It is the primary object of the present invention to
provide an improved electrical connector assembly
having an array of contacts which may be quickly elec-
trically connected to respective electrical conductors.

Another object of the invention is to provide an elec-
trical connector assembly in which the electrical
contacts thereof have conductor terminating portions
which are insulated from one another.

Another object of the invention is to provide an elec-
trical connector assembly having an array of contacts
which will receive and electrically contact a respective
insulated conductor.

The above and other objects of the invention are
realized by an electrical connector assembly which
comprises a plurality of electrical contacts arranged
and supported as an array of contacts. Each of the
contacts includes a first portion which is adapted to

engage a respective mating contact of a connector unit -

and an insulation piercing second portion including an
insulation piercing slot for receiving and electrically
contacting an insulated conductor. A separate electri-
cal insulator, which is a portion of the contact housing,
encloses the insulation piercing portion of the contact
and includes a slot which is aligned with the insulation
piercing slot for access to the insulation piercing slot by
an insulated conductor.

The slot of the insulator includes an arcuate terminus
which defines a terminal seating location for an insu-
lated conductor and the insulator includes a pair of
spaced flexible fingers which define the slot and which
are moved away from euch other as a conductor passes
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therethrough. As the conductor seats in the arcuate
terminus, the elasticity of the fingers causes the sume to
move toward each other and provide strain relief.

Additional seating locations may be provided along
the slot for subsequently terminated conductors by the
provision of a bore having a diameter that is greater
than the spacing of the flexible fingers.

The housing, including the insulator portion with the
flexible fingers, may advantageously be molded from
glass filled nylon which is a good electrical insulator
and which may be produced in a variety of colors to aid
in contact and circuit identification.

BRIEF DESCRIPTION OF THE DRAWING

Other objects, features and advantages of the inven-
tion, its organization, construction and operation, will
be best understood from the following detailed descrip-
tion of a preferred embodiment of the invention taken
in conjunction with the accompanying drawing, on
which:

FIG. 1 is a perspective view of a portion of an electri-
cal connector assembly constructed in accordance with
the invention;

FIG. 2 is a sectional view of one connector unit taken
substantially along the line I—II of FIG. I;

FIG. 3'is a sectional view of a connector unit taken
substantially along the line IIT—IN of FIG. 2, shown
without the contact mounted therein; and

FIG. 4 is a sectional view taken substantially along
the line IV-IV in FIG. 3.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

Referring first to FIG. 1, an electrical connector
assembly is generally illustrated at 10 as comprising a
mounting plate 12 having an array of apertures 14
therein for receiving portions of and mounting respec-
tive electrical connector units 16.

Each of the electrical connector units 16 includes an
upper housing portion 18 for receiving a mating con-
nector unit and a lower housing portion 20 which ex-
tends through the mounting plate 12 and houses an
insulation piercing contact portion as described below
with reference to FIGS. 2 and 3. The terms “‘upper”
and “'lower’ are merely used herein with respect to the
particular orientation illustrated on the drawing and it
will be readily appreciated that the connector assembly
may be supported in any desired orientation.

Referring now to FIGS. 2, 3 and 4, the lower housing
portion 20 is illustrated as comprising a tip 22 which
extends beyond and protects the end of the electrical
contact 62. The contact 62 is mounted in the housing
and includes a bifurcated upper portion including a
pair of arms 64 and 66 which carry respective contact
projections 68 and 70 which extend so as to interfere
with and provide a wiping contact with a contact por-
tion of a connector unit (not shown) as is well known in
the art. The bifurcated portion of the contact 62 is
disposed in a contact cavity 24 which is generally X-
shaped.

The X-shaped cavity 24 includes joined end wall
surfaces 26, 28 and 30 adjacent the arms 64, joined end
wall surfaces 32, 34 and 36 adjacent the arm 66, joined
end wall surfaces 46, 50 and 54 and opposite joined
end wall surfaces 48, 52 and $6 which lie perpendicular
to the arms 64 and 66. The inwardly directed and
rounded surfaces 46 and 48 serve to guide the mating
contact into the cavity 24.
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As cun be seen in FIG. 2, the surfaces 30 and 36 join
with downwardly extending surfuces 38 and 40 of the
housing portion 20 and the surfaces 54 and 56 join with
downwardly extending surtaces 58 and 66 of the hous-
ing portion 20 to define a passageway for receiving the
rematning part of the contact 62.

This remaining part of the contact 62 includes a pair
of contact fingers 72 und 74 which are spaced apart to
define an insulation piercing first slot 76 having oppo-
site open and closed ends and a pair of opposite open
sides for receiving and electrically contacting an insu-
lated conductor in a manner which is well known in the
art. The fingers 72 and 74 extend downwardly from an
arcuate shaped fulerum 78 and lie within the passage-
way 1n a close fit, some flexing being permitted near the
tips of the arms 72 and 74 by a pair of outwardly flared
surfaces 42 and 44 of the passageway. As an insulated
conductor is received between the fingers 72 and 74,
and passes by the location where the surfaces 42 and 44
meet the surfaces 38 and 40, spreading of the fingers is
prevented to ensure piercing of the insulation and a
wiping action of the conductor.

The clectrical contact 62 i provided with a plurality
of projections 8¢, 82, 84 and 86 in the portion interme-
diate the arms 64, 66 and the fingers 72, 74. These
projections may advantageously be in the form of barbs
and serve two purposes. First of all, it is readily appar-
ent that the projections hold the contact within the
housing. Attention is invited, however, to the fact that
these projections also effect securement of the housing
to the mounting plate 12. During assembly, the contact
62 is partially inserted into the housing to the point
where the lower projections 84 and 86 enter the pas-
sageway below the surfaces 30 and 36. The housing
portion 20 is then inserted through the aperture 14
until a shoulder 88 engages the upper surface of the
mounting plate 12, as illustrated in FIGS. 2 and 3. The
contact 62 is then inserted to the position shown. Dur-
ing this last insertion operation the material of the
housing portion undergoes a cold flow to mushroom as
the projections 84 and 86 pass the fower surface of the
mounting plate 12 to form an oppositely directed
shoulder 90. The housing is then replaceably secured
between the shoulders 88 and 90.

The housing portion 20 shiclds the lower portion of
the contact 62 and includes a pair of second slots 92 on
opposite sides of the contact fingers 72 and 74 that are
formed between a pair of spuced flexible legs or fingers.
Each of the slots 92 includes a funnel shaped open end
or opening for guiding a conductor into slot 76 and
opposed surfaces 94 and 96 which join at an arcuate
terminus 98 which forms a shoulder means spaced from
the closed end to hold the conductor against retraction
from the slots. The arcuate terminus 98 has a diameter
that is greater than the spacing between the surfaces 94
and 96 and performs two functions. First of all, as a
conductor is forced through the slot 92, and the slot 76,
and the fingers 72 and 74 flex, with slightly greater
flexing permitted near the ends thereof, the bearing of
the conductor on the surfaces 94 and 96 causes the
flexible fingers of the insulator to spread apart about a
fulcrum located at the arcuate terminus 98. As the
conductor is pressed through the slots 92 and pusses
into the arcuate termini, the flexible fingers move back
toward each other to form a strain relief. The conduc-
tor is therefore held by the insulutor on each side of the
insulation piercing portion of the contact.
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The conductor is preferably pressed into the slots
with an insertion tool which will sever the free end of
the conductor at or near the outer surface of the lower
housing portion 24,

Additional conductors may be terminated in the
same manner, depending on the length of the msulation
piercing portion of the contact. For cach additional
conductor so terminated, an addittonal conductor loca-
tor, similur to the arcuate terminus 98, is provided
along the slot 92 in the form of a pair of opposed arcu-
ate surfaces, as indicated at 100 in FIG. 1.

Referring again to FIG. 1, it should be noted that the
slots 92 are oriented to lie in the same direction in
order to provide uniformity and euase in termination.

Although I have described my invention by reference
to a particular illustrative embodiment thereof, many
changes and modifications of the invention may be-
come apparent to those skilled in the art without de-
parting from the spirit and scope of the invention. |
therefore intend to include within the patent warranted
hereon all such changes and modifications as may rea-
sonably and properly be included within the scope of
my contribution to the art.

I claim:

1. An electrical connector assembly comprising a
plurality of electrical contacts, each of said contacts
including an active portion for engaging another
contact and an insulation piercing contact portion hav-
ing a pair of fingers projecting rearwardly therefrom
and defining an insulation piercing slot for receiving an
insulated conductor extending in a direction transverse
to the axis of the respective slot,

a mounting plate,

a plurality of housings each encircling one of said
contacts and including insulators shielding the re-
spective insulation piercing portions, each of said
insulators including conductor receiving means
defining at least one conductor receiving slot
aligned with the insulation piercing slot of the re-
spective insulation piercing contact portion, the
slot defined by said conductor receiving means of
each insulator including means for holding an insu-
lated conductor from retraction from said conduc-
tor receiving slot and providing strain relief to said
insufator conductor,

and means for replaceably securing each housing in
said mounting plate intermediate said active por-
tion and the insulation piercing portion in a matrix
of housings with the insulators spaced apart and the
conductor receiving slots aligned for shielding the
respective insulation piercing portions from being
inadvertently connected to a conductor located in
the aligned slot of another insulator.

2. An electrical connector assembly comprising a
contact housing including a first housing portion com-
prising a first end and a second housing portion com-
prising a second end and a passageway extending
through said housing between said first and second
ends,

an electrical contact mounted in said passageway and
including a first contact portion adjacent said first
end of said contact housing and a second contact
portion adjuacent said second end of said contact
housing,

said first contact portion adapted for engagement
with a4 mating contact of an associated electrical
connector device,
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said second contact portion including first means
defining an insulation piercing slot having an elon-
gate axis and terminating at an open end for receiv-
ing and electrically contacting an insulated con-
ductor extending in a direction transverse to said
elongate axis, and

said second housing portion including second means

receiving said first means and defining an open end
conductor receiving slot aligned with the insulation
piercing slot of said first means and having a closed
end spaced from said open end with shoulder
means on said second means located in suaid con-
ductor receiving slot for seating the insulation of
said conductor between said shoulder means and
closed end to define a holding and strain relief
position for said conductor.

3. An electrical connector assembly as claimed in
claim 2, wherein

said second means further defines said conductor

receiving slot as including a pair of surfaces spaced
apart to receive a conductor therethrough with a
funnel shaped open end spaced for guiding a con-
ductor into the open end of said insulating piercing
slot, and

said shoulder means is defined by an enlarged arcu-

ate surface joining said spaced surfaces at said
closed end to define a position to locate a conduc-
tor.

4. An electrical connector assembly as claimed in
claim 3 wherein said second means further defines said
conductor receiving slot as including

at least one pair of oppositely facing arcuate surface

portions in respective ones of said spaced surfaces
spaced from said enlarged arcuate surface to define
a holding position for another conductor.

5. In an electrical connector assembly of the type
wherein an electrical contact is mounted in a housing
and includes one end with a terminating portion and
another end for engagement with a mating contact of a
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cooperable connector device, the improvement therein
comprising:

terminating means on said terminating portion in-

cluding a patr of fingers defining an insulation
piercing slot between two spaced facing surfaces of
said fingers for receiving an insulated conductor
extending transverse to the axis of suid slot and
having an open end, and a closed end opposite said
apen end, and a housing portion extending beyond
said closed end toward said open end of said slot
and including a pair of legs each engaging the other
surfaces of a respective one of said fingers and
defining a pair of conductor receiving slots aligned
with said insulation piercing slot and in communi-
cation with said facing surfaces, and an enluarged
arcuate portion in said legs for each of said pair of
conductor receiving slots forming a closed end for
the pair of conductor recetving slots defined by
said legs to seat said conductor and hold said con-
ductor against retraction from said conductor re-
ceiving slots and for providing strain relief for the
insulated conductor adjacent both open sides of
the insulation picrcing slot.

6. The improvement in an electrical connector as-
sembly claimed in claim § wherein said housing portion
adjacent said pair of conductor receiving slots is thick-
ened adjacent the closed end of said insulation piercing
slot for added support to the pair of fingers providing
an insulation piercing slot and said legs are spaced from
said fingers adjacent the open end of said insulation
piercing slot for enabling flexure of said fingers.

7. The improvement in an electrical connector as-
sembly claimed in claim 6 wherein said housing portion
is shaped to provide support against said fingers for
limiting flexing of said fingers transverse to said insula-
tion piercing slot and wherein the housing portion ex-
tends beyond the open end of said insulation piercing
slot and has a funnel shaped opening spaced for guiding
a conductor into the open end of said insulation pierc-
ing slot.
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